KNOB ATTACHMENT ASSEMBLY 



FIELD OF THE INVENTION 

This invention relates generally to knob attachment assemblies, and more 
particularly to knob attachment assemblies having a knob adjustable in orientation. 

BACKGROUND OF THE INVENTION 

Knob attachment assemblies have been long used to couple a knob to control a 
device, such as a switch, valve, cable, etc. The knob may then be selectively manipulated 
to provide input control to a piece of machinery. For instance, a knob of a knob 
attachment assembly may control a valve, such as a valve of a vehicle's braking system. 
Often the control devices are mounted within control panels, wherein the control device is 
mounted to a backside of the control panel and an actuation member passes through the 
control panel. A knob or handle is coupled to the distal end of the actuation member on 
the front side of the control panel. The handle allows a user to grip the actuation member 
and move the actuation member to actuate the control device. 

Although previously developed knob attachment assemblies are effective, they are 
not without their problems. For instance, previously developed knob attachment 
assemblies may permit the handle to be installed in only one orientation relative to the 
control panel. Thus, the knob or handle cannot be reoriented into a second position to 
correct any error in the orientation of the knob once installed. For instance, if the handle 
includes indicia indicating the function of the knob, such as the word "BRAKE," and 
during installation, an error is made such that the indicia is oriented incorrectly, i.e. 
upside down, the handle cannot be reoriented to correct the error. Or, if correctable, the 
orientation can only be corrected through extensive labor, such as by obtaining access 
behind the control panel to reorient the control device. Others require screwing the 
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handle onto the actuation member, requiring a number of turns to fully engage the handle, 
while still not orientating indicia in a reproducible orientation. Still others provide 
detents to orient indicia, but require many turns of the handle to install. 

Thus, there exists a need for a knob attachment assembly having a handle that is 
5 selectively orientable and lockable in a variety of orientations, that may be installed with 
only a partial turn, and is easily removable. 

SUMMARY OF THE INVENTION 
In accordance with one embodiment of the present invention, a knob attachment 
assembly is provided. The knob attachment assembly includes a control device and an 

10 actuation member coupled to the control device, the actuation member including a first 
engagement surface. The knob attachment assembly further includes a gripping device 
including a first interference surface. The gripping device is selectively couplable to the 
actuation member and is positionable between a locked position, wherein the gripping 
device is coupled to the actuation member by interference of the first engagement surface 

1 5 with the first interference surface, and an unlocked position, wherein the gripping device 
is removable from the actuation member. 

In accordance with another embodiment of the present invention, a knob 
attachment assembly is provided. The knob attachment assembly includes a control 
device and an actuation member coupled to the control device and having a first 

20 projection with a first engagement surface. The knob attachment assembly further 
includes a gripping device having a first protrusion with a first interference surface, 
wherein the gripping device is adapted to be selectively keyed upon the actuation member 
in either a first orientation or a second orientation by selective interaction of the first 
projection with the first protrusion. The gripping device is selectively couplable to the 

25 actuation member and is positionable between a locked position, wherein the gripping 
device is coupled to the actuation member by interference of the first engagement surface 
with the first interference surface, and an unlocked position, wherein the gripping device 
is selectively removable from the actuation member. 

In accordance with still another embodiment of the present invention, a knob 

30 attachment assembly is provided. The knob attachment assembly includes an actuation 
member having a limit stop and a first projection. The knob attachment assembly further 
includes a gripping device having a first protrusion and a locking member coupled to 
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either the actuation member or the gripping device. The gripping device is adapted to be 
selectively keyed upon the actuation member in either a first orientation or a second 
orientation by selectively interfacing of the first projection with the first protrusion. The 
gripping device is selectively couplable to the actuation member and is positionable 
5 between a locked position, wherein the gripping device is coupled to the actuation 
member by engagement of the first protrusion against the limit stop, and engagement of 
the locking member against the first projection or the first protrusion, and an unlocked 
position, wherein the gripping device is selectively removable from the actuation 
member. 

1 0 BRIEF DESCRIPTION OF THE DRAWINGS 

The foregoing aspects and many of the attendant advantages of this invention will 
become better understood by reference to the following detailed description, when taken 
in conjunction with the accompanying drawings, wherein: 

FIGURE 1 is a perspective view of one embodiment of a knob attachment 

1 5 assembly formed in accordance with the present invention, the knob attachment assembly 
including a control device located on a backside of a control panel, an actuation member 
passing through the control panel, and a gripping device coupled to a distal end of the 
actuation member on the front side of the control panel, the gripping device having a 
faceplate attached thereto with the word "BRAKE" affixed thereon; 

20 FIGURE 2 is a partial perspective view of the knob attachment assembly of 

FIGURE 1 depicted with the gripping device shown in cross-section, the cross-sectional 
cut taken through a center axis of the gripping device, wherein a series of protrusions and 
locking members disposed on the portion of the gripping device which has been cut away 
are shown in phantom, and showing a series of projections and limit stops disposed on the 

25 actuation member, wherein the gripping device is shown in an unlocked position wherein 
the gripping device is selectively removable from the actuation member, and wherein the 
faceplate has been removed for clarity; 

FIGURE 3 is a perspective view of the knob attachment assembly shown in 
FIGURE 2 depicted with the gripping device in a locked position, the gripping device 

30 held in the locked position at least in part by interaction of the protrusions with the limit 
stops and the projections, and the locking members' engagement with the projections; 
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FIGURE 4 is a partial exploded elevation view of the knob attachment assembly 
of FIGURE 1, wherein a portion of the gripping device has been removed to show the 
locking members and protrusions disposed in an inner cavity of the gripping device; and 

FIGURE 5 is a partial exploded elevation view of an alternate embodiment of a 
5 knob attachment assembly formed in accordance with the present invention wherein a 
portion of a gripping device has been removed to show a series of protrusions disposed in 
an inner cavity of the gripping device, the alternate embodiment substantially identical to 
the knob attachment assembly depicted in FIGURES 1-4 with the exception that a series 
of locking members are disposed on an actuation member instead of upon the gripping 
10 device. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 
FIGURES 1-4 illustrate one embodiment of a knob attachment assembly 100 
formed in accordance with the present invention. Referring to FIGURE 1 , the knob 
attachment assembly 100 includes a control device 102 and a gripping device 104. An 
15 actuation member 106 extends between and couples the gripping device 104 to a 
housing 105 of the control device 102. The knob attachment assembly 100 will be 
described for illustrative purposes as implemented in cooperation with a braking system 
of a vehicle. 

Although the embodiments of the present invention are described as implemented 
20 with a braking system of a vehicle, those skilled in the art will appreciate that the 
disclosed embodiments of the knob attachment assembly 100 are illustrative in nature and 
should not be construed as limited to application with a braking system or with a vehicle, 
and may be used in any situation where the ability to couple a gripping device of a knob 
attachment assembly to a control device is desirable. Further, although a specific control 
25 device is described and illustrated, it should be apparent to those skilled in the art that the 
control device is not limited to the illustrated embodiment and may be any well known 
switch, valve, cable, etc., currently known or yet to be developed. Thus electrical, 
mechanical, or other types of control devices, are suitable for use with and within the 
spirit and scope of the present invention. 
30 In the illustrated embodiment, the actuation member 106 extends through a 

control panel 108, the control panel 108 representing a dash console of the vehicle (not 
shown). The control device 102 is coupled by well known means (not shown) to a 
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backside of the control panel 108. The actuation member 106 is coupled to the control 
device 102 and passes through an aperture 1 10 in the control panel 108 such that a distal 
end of the actuation member 106 is disposed on a front side of the control panel 108. 

The gripping device 104 is coupled to the distal end of the actuation member 106. 
5 The gripping device 104 is adapted to receive an input force by a user. The actuation 
member 106 transfers the input force to the control device 102, configuring the control 
device 102 between a first position and a second position. When the control device 102 
is in the first position, pressurized air is supplied to a braking system (not shown) to 
actuate a set of brakes into a locked or engaged position. When the control device 102 is 

10 in the second position, air is released from the braking system to release the brakes from 
the locked or engaged position. 

The distal end of the gripping device 104 includes a recess 112. The recess 1 12 is 
adapted to receive a faceplate 1 14, the faceplate 1 14 having indicia 116 marked thereon. 
The indicia 116 may take many suitable forms, such as printed words, symbols, letters, 

15 characters, textured surfaces, Braille, light, etc. For illustrative purposes, the indicia 116 
depicted in FIGURE 1 includes the word "BRAKE" to indicate generally the function of 
the control device 102 to which the gripping device 104 is coupled. 

The gripping device 104 of the illustrated embodiment is in the form of a knob, 
however it should be apparent to those skilled in the art that the gripping device 1 04 may 

20 come in many suitable forms. More specifically, the gripping device 104 may be any 
device which aids in the gripping of the actuation member 106 by a user, such as a 
handle, a textured surface, one example being a knurled cylinder, etc. The gripping 
device 104 is formed from any suitable material, one suitable example being plastic. 

Referring to FIGURES 2 and 4, the components of the actuation member 1 06 will 

25 now be described in further detail. The actuation member 106 includes a base 
portion 118 coupled to a proximal end of a cylindrically shaped main body 120. 
Disposed on the main body are four limit stops 122 (three shown) spaced at 90 degree 
intervals about the main body 120. Each limit stop 122 is formed by a radially oriented 
and longitudinally aligned edge of a platform 124. Each platform 124 is a longitudinally 

30 aligned structure extending radially outward from the outer surface of the main body 120 
at a uniform height and having a generally constant width. The distal end 126 of each 
platform 124 is truncated, tapering the distal end 126 to a point. The tapering of the distal 



GTDW20953AP.DOC 



-5- 



end 126 of each platform 124 provides clearance for a series of distal ends 154 of a 
plurality of protrusions 128 disposed on the gripping device 104, as will be described in 
further detail below. 

Also disposed on the main body 120 are four projections 130 spaced at 90 degree 
5 intervals about the main body 120. Each projection 130 is a longitudinally aligned 
structure extending radially outward from the outer surface of the main body 120 at a 
uniform height and having a constant width. Disposed between each pair of adjacent 
projections 130 is a channel 132. Each channel 132 has a width selected to receive the 
width of one of the protrusions 128 disposed on the gripping device 104. Each 

10 projection 130 includes two longitudinally oriented sidewalls 134 and 136. Of note, the 
sidewalls referenced by numeral 134 are disposed on the leading edge of each 
projection 130 from the perspective of one rotating about the actuation member 106 in the 
direction indicated by arrow 138. The sidewalls referenced by numeral 136 are disposed 
on the trailing edge of each projection 130 from the perspective of one rotating about the 

15 actuation member 106 in the direction indicated by arrow 138. 

The leading sidewall 134 of each projection 130 may be inclined from a radial 
plane, i.e. a plane bisecting the center axis of the actuation member 106, such that the 
tops of the sidewalls 134 are located further in the direction of arrow 138 than the bases 
of the sidewalls 134. The significance of the inclining of sidewalls 134 will be described 

20 in further detail below. The sidewalls 134 are preferably inclined from a radial plane at 
an angle of about 30 degrees or greater to an angle of about 60 degrees, with a preferred 
angle of about 45 degrees. 

Each projection 130 also includes an engagement surface 140. Each engagement 
surface 140 is inclined slightly with respect to a laterally oriented plane. More 

25 specifically, each engagement surface 140 is inclined relative to a laterally oriented plane 
by a selected separation angle 142 (See FIGURE) 4). The separation angle may range 
between greater than about 1 degree and about 1 0 degrees, with a preferred angle of about 
3 degrees. 

Although the engagement surfaces 140 are shown as linear, planar members, it 
30 should be apparent to those skilled in the art that the engagement surfaces 140 may be 
arcuate in shape, textured, contain a ball and detent locking system, etc. For instance, in 
one alternate version of the embodiment depicted in FIGURES 1-4, a leading corner of 
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the engagement surface is shaped to include a bevel 160 to facilitate the meeting and 
engagement of the engagement surfaces 140 with the interference surfaces 158 during 
operation. The bevel 1 60 is shown in phantom in FIGURE 4 on one of the engagement 
surfaces 140. 

5 Still referring to FIGURES 2 and 4, the components of the gripping device 1 04 

will now be described in further detail. The gripping device 104 includes a knob 144 
coupled to a cylindrically shaped main body 146. The knob 144 includes the recess 1 12 
mentioned above, the recess 112 adapted to receive the faceplate, which has been 
removed in FIGURES 2-4 for clarity. The knob 144 includes a generally square shaped 

10 panel 148 extending radially outward from the main body 146. The panel 148 permits a 
user to "hook" their fingers on the back side of the knob 144 and pull outward (or 
alternately push inward) on the knob 1 44 to actuate the knob attachment between the first 
and second positions. Alternately, the user may grip and rotate the knob 144 about the 
longitudinal axis of the gripping device 104 to actuate the knob attachment between the 

1 5 first and second positions. 

Disposed on the main body 146 are four longitudinally oriented locking 
members 150 spaced at 90 degree intervals about the main body 146. Each locking 
member 150 is formed by extending inward from the inner surface of the main body 146 
a longitudinally oriented rib, or elongate rounded structure. The locking members 150 

20 are of a selected height and have a length that substantially matches the longitudinal 
length of the projections 130. The height of the locking member 150 is selected to 
manipulate the locking force applied by the locking members 150 upon the 
projections 130 when the gripping device 104 is in the locked position. Moreover, the 
greater the height of the locking member 1 50, the greater the applied locking force, the 

25 shorter the height of the locking member 1 50, the less the applied locking force, as should 
be apparent to those skilled in the art from the below description. 

Also disposed on the main body 146 are four protrusions 128 spaced at 90 degree 
intervals about the main body 146. Each protrusion 128 is a longitudinally aligned 
structure extending radially inward from the inner surface of the main body 146 at a 

30 uniform height and having a constant width. Disposed between each pair of adjacent 
protrusions 128 is a channel 152. Each channel 152 has a width selected to receive the 
width of the projections 130 disposed on the actuation member 106. The proximal 
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end 154 of each protrusion 128 is truncated, tapering the proximal end 154 to a point. 
The tapering of the proximal end of each protrusion 128 provides clearance for the distal 
ends 126 of the platforms 124, as will be described in further detail below. 

Each of the protrusions 128 include a laterally oriented distal edge, referred to as 
5 an interference surface 158. When the gripping device 104 is rotated from the unlocked 
position to the locked position, the interference surfaces 158 engage the engagement 
surfaces 140 in an interference fit arrangement. Due to the separation angle 142 (See 
FIGURE 4) present between the interference surfaces 158 and the engagement 
surfaces 140, the further the gripping device 104 is rotated in the direction of arrow 138, 

10 the more resistance to rotation is created by the "increased engagement" of the 
interference surfaces 158 with the engagement surfaces 140. By varying the magnitude 
of the separation angle, the resistance force generated by the interference fit of the 
interference surfaces 158 with the engagement surfaces 140 may be manipulated. For 
instance, for more rigid materials or if decreased resistance forces are desired, smaller 

15 separation angles may be used. For more elastic materials or if increased resistance 
forces are desired, larger separation angles may be used. 

Although for the illustrated embodiment, both the engagement surfaces 140 of the 
projections 130 and the interference surfaces 158 of the protrusions 128 are inclined 
relative to a laterally oriented plane, it should be apparent to those skilled in the art that 

20 either the interference surfaces 158 or the engagement surfaces 140 individually, may be 
inclined relative to a laterally oriented plane. Further still, although the engagement 
surfaces 140 and/or the interference surfaces 158 are described as inclined from a 
laterally oriented plane, it should be apparent to those skilled in the art that the 
engagement and/or interference surfaces may be inclined to a plane other than one 

25 laterally oriented. For instance, the engagement surfaces 140 may be located at an angle 
of 20 degrees from a laterally oriented plane and the interference surfaces at an angle of 
20 degrees plus the selected separation angle without departing from the spirit and scope 
of the present invention. 

The actuation member 106 may be formed from any suitable material, one 

30 example being plastic. 

In light of the above detailed description of the components of the knob 
attachment assembly 100, the operation of the knob attachment assembly 100 will now be 
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described. Referring to FIGURE 1, during an installation phase, the control device 102 is 
coupled to the backside of the control panel 108 by any well known means. The 
actuation member 106 of the knob attachment assembly 100 protrudes through the 
aperture 1 10 in the control panel. 
5 Referring to FIGURE 4, the gripping device 104 is aligned with the actuation 

member 106 and moved toward the actuation member 106 in a direction indicated by 
arrows 156. The gripping device 104 is aligned relative to the actuation member 106 
such that the protrusions 128 of the gripping device 104 pass through the channels 132 
formed between adjacent projections 130. Thus, the protrusions 128 act as keys and the 

10 channels 132 act as keyways. Likewise, the projections 130 of the actuation member 106 
pass through the channels 152 formed between adjacent protrusions 128. Thus, the 
projections 130 act as keys and the channels 152 act as keyways. 

Inasmuch as the protrusions 128, projections 130, channels 132 and 152, etc., are 
all cooperatively oriented at 90 degree intervals about the longitudinal axis of the knob 

15 attachment assembly 100, the gripping device 104 may be selectively coupled to the 
actuation member 106 in various orientations. More specifically, the installer of the 
gripping device 104 may selectively rotate the gripping device 104 in 90 degree 
increments to select between one of four orientations to install the gripping device 104. 
Once a desired orientation of the gripping device 104 is selected, the gripping device 104 

20 is inserted upon the actuation member 106 from the uninstalled position of the gripping 
device 104 depicted in FIGURE 4 to the unlocked position of the gripping device 104 
pictured in FIGURE 2. 

The preferred orientation of the gripping device 104 prior to insulation upon the 
actuation member 106 is such that any indicia 116 (See FIGURE 1) present on the 

25 gripping device 104 is oriented about 45 degrees counterclockwise (from the perspective 
of one looking at the indicia) from the final desired orientation of the indicia. Thus, when 
the gripping device 104 is rotated from the unlocked position depicted in FIGURE 2 to 
the locked position depicted in FIGURE 3, which involves about a 45 degree clockwise 
rotation of the gripping device 104, the indicia is oriented as desired. 

30 Referring to FIGURES 2 and 3, the process of transitioning the gripping 

device 104 from the unlocked position depicted in FIGURE 2 to the locked position 
depicted in FIGURE 3 will now be described. To transition the gripping device 104 from 
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the unlocked position to the locked position, the gripping device 104 is rotated 
approximately 45 degrees in the direction of arrow 138. As the gripping device 104 is 
rotated, the locking members 150 engage the projections 130 and pass from the leading 
sidewalls 134 to the trailing sidewalls 136 of the projections 130. As the locking 
5 members 150 pass over the top surface of the projections 130, the locking members 150 
are compressed between the top surface of the projections 130 and the main body 146 of 
the gripping device 104. The incline of the leading sidewalls 134 aids the passage of the 
locking members 150 over the projections 130. Contrarily, the incline of the trailing 
sidewalls 136 creates a sharp edge or tooth that tends to hold the locking member 150 to 

10 maintain the gripping device 104 in the locked position. 

As the gripping device 104 is rotated from the unlocked position to the locked 
position, the protrusions 128 are rotated until they engage the limit stops 122. The limit 
stops 122, as their name implies, limit the angular displacement of the gripping 
device 104. Of importance, the limit stops 122 are located so as to engage the 

15 protrusions 128 as the locking members 150 engage the trailing sidewalls 136 of the 
projections 130. 

Further, as the gripping device 104 is rotated from the unlocked position to the 
locked position, the engagement surfaces 140 of the projections 130 engage the 
interference surfaces 158 of the protrusions 128 in an interference relationship. More 

20 specifically, as the rotating of the gripping device 104 from the unlocked to the locked 
position occurs, the separation angle 142 of the two surfaces results in the engagement 
and compression of the engagement surfaces 140 upon the interference surfaces 158. 

Thus, when the gripping device 104 is in the locked position shown in FIGURE 3, 
the gripping device 104 is impeded from movement from the locked position. More 

25 specifically, the gripping device 104 is impeded from moving in the direction of 
arrow 138 at least by the engagement of the protrusions 128 against the limit stops 150 
and by the interference fit of the engagement surfaces 140 against the interference 
surfaces 158. The gripping device 104 is impeded from moving in a direction opposite of 
arrow 138 at least by the engagement of the locking members 150 with the trailing 

30 sidewalls 136 of the projections 130 and by the interference fit of the engagement 
surfaces 140 against the interference surfaces 158. The gripping device is impeded from 
moving in the direction of arrows 156 by engagement of the proximal end 162 of the 
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gripping device 104 against the shoulder 164 on the base 118 of the actuation 
member 106. The gripping device is impeded from moving in the direction opposite of 
arrow 156 by engagement of the engagement surfaces 140 against the interference 
surfaces 158. 

5 Of note, the gripping device 104, once placed in the locked position, may be 

selectively removed from the locked position. Thus, the gripping device 104 may be 
gripped and rotated by the user in a direction opposite of that indicated by arrow 138 to 
rotate the gripping device from the locked position to the unlocked position. Due to the 
incline of the trailing sidewalls 136, which increases the hold the trailing sidewalls 136 

10 exert upon the locking members 150, the force required to rotate the gripping device 104 
from the locked position to the unlocked position is greater than the force required to 
rotate the gripping device 104 form the unlocked position to the locked position. 

If the user wishes to remove the gripping device 104, such as to reorientate the 
indicia 116 or to permit removal of the control device 102 from the backside of the 

15 control panel 108, the user simply grasps the gripping device 104 and rotates the gripping 
device opposite of that indicated by arrow 138 to the unlocked position. Once in the 
unlocked position, the user pulls in the opposite direction indicated by arrow 156, 
removing the gripping device 104 from the actuation member 106. If the gripping device 
was removed to reorientate the gripping device 1 04, the gripping device is reoriented by 

20 rotating the gripping device 104 in 90 degree increments and then reinserted upon the 
actuation member 106. 

Referring to FIGURE 5, an alternate embodiment of a knob attachment 
assembly 200 formed in accordance with the present invention is depicted. The knob 
attachment assembly 200 of FIGURE 5 is substantially similar to the knob attachment 

25 assembly 100 depicted in FIGURES 1-4 with a few exceptions. Inasmuch as the alternate 
embodiment depicted in FIGURE 5 is substantially similar to the above described 
embodiment, this detailed description will focus only on the distinguishing differences for 
the sake of brevity. 

The first distinguishing difference between the embodiments is that the alternate 
30 embodiment of FIGURE 5 has a series of locking members 250 disposed on a main 
body 220 of an actuation member 206, instead of upon a gripping device 204, as was 
done in the embodiment of FIGURES 1-4. Further, the leading sidewalls 234 and trailing 
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sidewalls 236 of a series of protrusions 228 are inclined in the same manner as the 
leading and trailing sidewalls 134 and 136 of the projections 130 of the embodiment of 
FIGURES 1-4. 

In operation, the gripping device 204 is received by the actuation member 206. 
5 The gripping device 204 is rotated from an unlocked position to a locked position as 
described above for the embodiment of FIGURES 1-4. As the gripping device 204 is 
rotated, the leading edges 234 of the protrusions 228 engage the locking members 250. 
As the gripping device 204 is rotated further towards the locked position, the locking 
members 250 are compressed between the outer surface of the protrusions 228 and the 
10 main body 220 of the actuation member 206 as the locking members 250 pass underneath 
the protrusions 228. 

When the gripping device 204 is rotated into the locked position, the gripping 
device 204 is held in the locked position. More specifically, the gripping device 204 is 
impeded from moving in the direction of arrow 238 by the engagement of the 

15 protrusions 228 against the limit stops 252 and by the interference fit of the interference 
surfaces 258 of the protrusions 228 against the engagement surfaces 240 of the 
projections 230. The gripping device 204 is impeded from movement in the direction 
opposite of the direction indicated by arrow 238 at least by the engagement of the locking 
members 250 with the trailing sidewalls 236 of the protrusions 228 and by the 

20 interference fit of the interference surfaces 258 against the engagement surfaces 240. The 
gripping device is also impeded from moving in the direction of arrow 256 by 
engagement of the proximal end of the gripping device 204 against the base 218 of the 
actuation member 206. The gripping device is also impeded from moving by engagement 
of the engagement surfaces 240 against the interference surfaces 258 from moving in the 

25 direction opposite of the direction indicated by arrow 256. 

Although the protrusions, projections, channels, etc. are disposed about the center 
axis of the above described knob attachment assemblies 100 and 200 in 90 degree 
intervals, it should be apparent that these items may be spaced about the center axis in 
alternate and/or variable intervals. For instance, if 6 protrusions are used, then the 

30 protrusions may be evenly divided about the center axis in 30 degree intervals to provide 
enhanced adjustability to the orientation of the gripping device upon the actuation 
member. Further, although the protrusions are described as equally spaced about the 
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center axis, it should be apparent to those skilled in the art that the interval may be varied, 
such that between a first set of adjacent protrusions, a separation angle of 50 degrees 
exist, and between a second set of adjacent protrusions, 40 degrees. Therefore, it should 
be apparent to those skilled in the art that both the quantities of protrusions, projections, 
5 channels, etc may be varied, such as from one and greater, without departing from the 
present invention. Likewise, the angles separating like components may be varied 
without departing from the spirit and scope of the present invention. 

While the preferred embodiment of the invention has been illustrated and 
described, it will be appreciated that various changes can be made therein without 
1 0 departing from the spirit and scope of the invention. 
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